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Abstract 
Background: To compare operative time of 
procedure and post-operative pain after laparoscopic 
(LA) versus open appendectomy (OA). 
Methods: In this randomized control trial 98 
patients who presented in emergency department 
with signs and symptoms of acute appendicitis were 
randomly allocated into two groups for open (OA) 
and laparoscopic appendectomy (LA). Laparoscopic 
appendectomy was performed via 3 ports, an infra- 
or supraumbilical 11-mm port inserted by the closed 
(veress needle) and a 45 degree laparoscope were 
inserted to examine the abdomen. Two additional 
ports were inserted under direct vision in the right 
iliac fossa and either the left iliac fossa or above the 
pubis. The appendix was then transected by a 
stapler. The specimen was removed by extractor.  In 
case of an open appendectomy, a Gridiron or Lanz 
incision was made in right iliac fossa.The appendix 
base was closed by Vicryl 1 ligature.Operative time 
for both the procedures was measured in minutes 
starting from time of incision and ending at closure 
of the skin. Postoperatively, pain was assessed by 
visual analogue scale four hours after surgery . All 
quantitative data (operative time) was compared by 
independent sample test. All qualitative data(post-
operative pain) was compared by chi square test.  A 
p-value < 0.05 was considered statistically 
significant. 
Results: Out of 98 patients (49 patients in each 
group), there were 37 male and 61 female.. The mean 
age in OA group was 20.18+7.56, and in LA group  
22.24+6.96.The mean operative time in OA group 
was 33.84 +13.20 minutes while in LA group it was 
37.67+ 11.07 minutes. Patients in LA group 
experienced less postoperative pain as compared to 
OA group. Mean VAS in OA group was 7.08 +1.93 
and in LA group was 3.84+ 1.84 which is statistically 
significant (p<0.05). 
Conclusion: Laparoscopic appendectomy is better 
than open appendectomy for treatment of acute 
appendicitis in terms of post-operative pain and 
operative time is same in both of the approaches. 
Key Words: Acute appendicitis, Laparoscopic 
appendectomy, open appendectomy, operative time, 
post-operative pain. 
 
Introduction 
   Appendicitis is the most common intra-abdominal 
condition with a lifetime incidence of 6%. It has a peak 
incidence between ages of 10-30 years making 
appendectomy the most frequently performed 
abdominal operation. Open appendectomy (OA) was 
introduced by Mc Burney in 1894, and it remained the 
gold standard in the treatment of acute appendicitis, 
for more than a century. With the development in the 
field of surgery the quest has been raised to treat 
various surgical ailments by minimally invasive 
techniques. The most popular among these have been 
the procedures with minimum hospital stay, less 
surgical trauma and a better quality of life. This idea is 
the driving force behind the use of laparoscopic 
surgery to perform appendectomy.  
             In 1981, Semm, a German gynecologist 
performed the first laparoscopic appendectomy (LA). 
Despite its use predating laparoscopic 
cholecystectomy by 4 years, laparoscopic 
appendectomy has not gained the same wide spread 
popularity and enthusiasm.1 Laparoscopic 
appendectomy is more effective as compared to open 
procedure, with low traumatic impact and best 
comfort for the patient.2 The unnecessary opening of 
the abdominal cavity and removal of normal appendix 
can be prevented by laparoscopy.3The advantages of 
laparoscopic approach are quicker and less painful 
recovery, fewer post-operative complications and 
better cosmetic results.4 It also allows better 
assessment of intra-abdominal pathologies. There is 
reduction of adhesion formation following LA and 
that could possibly affect the long-term incidence of 
small-bowel obstructions following appendectomy.4,5 
So, it is safer for diagnostic and therapeutic purposes 
in patients with suspected acute appendicitis.6 
Wound infection rates for LA were only half 
those of OA. However, there was a threefold increased 
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risk of intra-abdominal abscess with LA. They 
concluded that there were small but real advantages to 
LA, particularly in women and obese or employed 
individuals.7 Growing surgical experience leads to 
improved results with decreased incidence of intra-
abdominal abscesses after laparoscopic 
appendectomy.8  Conclusion of various studies favor 
laparoscopic approach over open one.9 The value of 
laparoscopy in appendicitis is not fully established yet. 
The aim of this study was to assess the applicability 
and safety of laparoscopic appendectomy as compared 
to open approach. 
 
Patients and Methods  
    This randomized controlled trial was  conducted at 
the Surgical Unit-I of Holy Family Hospital, 
Rawalpindi, from January 2010 to December 2010. 
Sampling was purposive with randomized lottery 
method. All patients, between the age group of 12-40 
years, diagnosed as case of acute appendicitis i.e., 
history of right lower quadrant pain or peri-umbilical 
pain migrating to the right lower quadrant with 
nausea and/or vomiting, fever of more than 38ºC, 
right lower quadrant guarding, and tenderness on 
physical examination and/or leukocytosis above 
10,000 cells per ml were included..Perforated 
appendix, mass formation either clinically or 
sonographically, abdominal tuberculosis and a 
previous lower abdominal surgery were exclusion 
criteria.Ninety eight  patients between 12-40years who 
presented in Emergency Department and diagnosed as 
having acute appendicitis were enrolled in the study. 
They were divided in two groups randomly by lottery 
method. Group A  patients  underwent  
appendectomy by open method, while Group B 
patients had appendectomy by laparoscopic method. 
All patients received perioperative 
intravenous antibiotics, injection Ceftriaxone and 
Metronidazole as dose according to their age. 
Laparoscopic appendectomy was performed via 3 
ports, an infra- or supraumbilical 11-mm port inserted 
by the closed (veress needle) and a 45 degree 
laparoscope were inserted to examine the abdomen. 
Two additional ports were inserted under direct vision 
in the right iliac fossa and either the left iliac fossa or 
above the pubis. The meso-appendix was divided 
using bipolar coagulation or clips. The appendix was 
then transected by a stapler. The specimen was 
removed by extractor. Trocar incision site was closed 
in all patients by polypropylene suture. In case of an 
open appendectomy, a Gridiron or Lanz incision was 
made in right iliac fossa.The appendix base was closed 
by Vicryl 1 ligature.Operative time for both the 
procedures was measured in minutes starting from 
time of incision and ending at closure of the skin.    
Postoperatively, pain was assessed by visual analogue 
scale four hours after surgery in post anesthesia care 
unit by the attending nurse. All patients received 
analgesia in the form of Inj. Diclofenac  sodium 75mg 
I/M immediately after surgery and then repeated after 
06 hours.Frequencies and percentages were calculated 
for all qualitative data (sex, postoperative pain). All 
quantitative data (operative time) was compared by 
independent sample test. All qualitative data(post-
operative pain) was compared by chi square test.  A p-
value < 0.05 was considered statistically significant. 
 
Results 
Ninety eight  patients were included in the study (49 
patients in each group). Half of the patients underwent 
OA and other half had appendectomy by laparoscopic 
approach. Study population was in age group of 12-40 
years.The mean age in OA group was 20.18+7.56 
years, and in LA group is 22.24 +6.96 years (Table-1).  
Thirty seven male and 61 female patients were 
included(n=98). In OA group 18% were male patients 
and 31% female patients. However in LA group, 19% 
were male and 30% female patients. (Table 2). The 
mean operative time in OA group was 33.84 +13.20 
minutes and in LA group it was 37.67+ 11.07 
minutes.p-value of 0.122 was obtained.(Table 
3).Postoperative pain was assessed after 4 hours in 
both groups (visual analogue scale).  
 
Table 1.Comparison of age (in years) between 
open appendectomy(OA)  and laparoscopic 
appendectomy (LA) 
 Mean Minimum maxi
mum  
Std 
deviation 
OA(n=49) 20.18 10 40 7.56 
LA(n=49) 22.24 12 40 6.96 
 
Table 2.Comparison of gender between open 
appendectomy(OA)  and laparoscopic 
appendectomy (LA) 
Groups 
 
Sex Total 
 
Male Female  
*OA 18(36.73%) 31(63.26%) 49 
**LA 19(38.77%) 30(61.22%) 49 
Frequency 37(37.8%) 61 (62.2%) 98 
   
Journal of Rawalpindi Medical College (JRMC); 2015;19(1):44-47 
 
 46 
OA group experienced more pain after 4 hours in 
comparison to LA group. Mean VAS in OA group was 
7.08 +1.93 and in LA group it was 3.84+ 1.84(Table 
4).Data for post-operative pain was analyzed by 
Pearson chi-square test and P-value .000 was obtained, 
which is statistically significant. (Table 5) 
 
Table 3.Comparison of operative time (in 
minutes) between open appendectomy(OA) 
 and laparoscopic appendectomy (LA) 
 Mean(min) Std deviation t-test(p< 0.05) 
*OA 33.84 13.20 .122 
**LA 37.67 11.07 .122 
 
Table 4.Comparison of VAS after 4 hours between 
open appendectomy(OA)  and laparoscopic 
appendectomy (LA): 
 Mean(min) Std deviation t-test(p< 
0.05) 
*OA 7.08 1.935 .000 
**LA 3.84 1.841 .000 
 
Table 5.Comparison of Postoperative pain score 
(frequency and chi-square  test)between open 
appendectomy(OA) and laparoscopic 
appendectomy (LA) 
 
Timing  
Postoperative pain score Pearson 
chi-square 
test 
Groups No 
pain 
Mild 
(1-4) 
Moderate 
(5-7) 
Severe 
(8-10) 
 
 
 
0.000 
After 4 
hours 
 
*OA 0 9(9.18%) 16(16.3%) 24(24.4%) 
**LA 3(3.06%) 28(26.5%) 17(17.3%) 1(1.02%) 
 
Discussion 
    Appendectomy is the treatment of choice for acute 
appendicitis  and is by far the most commonly 
performed emergency abdominal operation.10,11 
Although, open appendectomy is considered a safe 
and effective operation for acute appendicitis with low 
morbidity, however, variability in the inflammatory 
process and the location of appendix at times causes 
operative difficulties. It has also been associated with 
potential disadvantages like post-operative pain, 
wound sepsis and complications like intestinal 
obstruction which may delay recovery.12 
With the development of laparoscopic 
technique, it has been used for both diagnosis and 
treatment of acute appendicitis.13 Studies have shown 
the procedure to be effective and with improved 
cosmetic results, reduced postoperative pain, days of 
hospitalization and early return to work.4, 14-17 
Laparoscopic appendectomy was first reported in 1983 
and has since been considered safe with high accuracy 
and complication rates as low as zero to 1.4%.18,19 
Besides, laparoscopy also allows localization of the 
area of inflammation, making it possible to plan an 
incision if converting to open appendectomy, gives a 
better view to examine other peritoneal and pelvic 
organs, minimizing the chances of negative 
appendicectomy and missing other pathologies.20 
    Laparoscopic appendectomy has shown to be both 
feasible and safe in randomized comparisons with 
open appendectomy.21 However local data on this 
subject is scarce. One published report from Pakistan 
reviewed 20 patients undergoing the procedure and 
compared their results with same number of patients 
operated with open technique. They looked in to the 
differences in elective cases only and showed similar 
results as we have in the emergency cases.11 
    Present study was based on the hypothesis that 
there is less post-operative pain and longer duration of 
operation in laparoscopic appendectomy than open 
appendectomy. But the study results are bit different. 
The p-value for post operative  pain came out to be 
.000 in present  study results and that is quite 
significant and compatible with the hypothesis. 
Findings of present study are consistent with the 
study, carried out by Shirazi B et al . The study 
showed that laparoscopic appendectomy is as safe and 
effective as open appendectomy with lesser 
postoperative analgesia requirement and wound 
infections.22 
    Ray-Offor.E,et al conducted a study in  tertiary 
hospital in Nigeria .They compared open and 
laparoscopic methods of appendectomy as treatment 
for acute appendicitis and concluded that LA had 
unique advantages over OA of improved diagnosis, 
cosmetic results, reduced post-operative pain, 
adhesions, wound infection and shorter hospital stay. 
OA has advantages of lower cost, shorter learning 
curve and anesthesia/operation time.23 
   The findings of this study regarding postoperative 
pain are consistent with the study conducted by 
Basant Kumar and Abdul Samad.3 They observed that 
the mean analgesic requirement after laparoscopic 
appendectomy was(1.6 doses) less as compared to 
patients undergoing open appendectomy (4.8 doses). 
This again is indirectly supporting the hypothesis of 
less postoperative pain after laparoscopic 
appendectomy.The results of present study are also 
compatible with the study conducted by Mustafa 
Kamal and Khalid Hussain who compared the 
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outcome of LA versus OA, and had observed that the 
patients after LA required 12-hours to become fully 
mobilized and pain-free as compared to OA group 
who required 36-hours to become pain-free.8 It can be 
assumed that, in future, postoperative pain can be 
further reduced by injecting local anesthetic agent at 
the port site.  
According to results of present study, mean 
operative time taken for these patients was 35.76 
minutes (SD- 12.27). In group of patients, who 
underwent laparoscopic appendectomy, it was 37.7 
minutes (SD – 11.07) whereas group of patients who 
had open appendectomy, it was 33.84 minutes (SD-
13.20). P-value for these readings was 0.122 which is 
not significant.In study conducted by Kumar B,et al 
mean operative time was 25-95 minutes (mean 55)for 
LA and 20-70 minutes (mean 30) for OA  respectively 
(p<0.001).3 In study conducted by Kamal M et al mean 
operation time for LC (55 min) was significantly longer 
than for OC (25 min).8 In study conducted by Sherazi B 
et al mean operating room time was 39.6 + 5.6 minutes 
for OC and 51.8 +7.8 minutes for LC(P<0.001).22 
    The time required for laparoscopic appendectomy in 
present  study and other studies is longer as compared 
to open appendectomy and that is because of factors 
like setting up camera units, putting in ports and 
insufflations. Adoption phase in learning a new 
technology can  further be ascribed to it.   
 
Conclusion 
1.Laparoscopic appendectomy is better than open 
appendectomy for treatment of acute appendicitis in 
terms of post-operative pain but operative time is 
same in both of the approaches. 
2. Absence of a big incision, minimal splitting and 
cutting, less violation of  anatomy and low occurance 
of post operative adhesions make laparoscopic 
appendectomy a better option than open 
appendectomy.    
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